Transcriptional regulation of insulin-like growth factor-I by interferon-gamma requires STAT-5b.
Insulin-like growth factor (IGF)-I, a growth factor important for cell proliferation, cellular differentiation, and multiple metabolic functions, is regulated in vivo by growth factors and cytokines, but the mechanism(s) of regulation at the cellular level is not well understood. We now demonstrate, employing primary human dermal fibroblasts (CF), that the multipotent cytokine, interferon-gamma (IFN-gamma), can up-regulate IGF-I mRNA expression and that this regulation occurs via activation of the signal transducer and activator of transcription-5b (STAT-5b) pathway. IFN-gamma (100 units/ml) treatment of CF cells resulted in a preferential, time-dependent activation of STAT-5b, although both STAT-5a and STAT-5b isoforms are present. The activated STAT-5b translocated to the nucleus within 30 min of treatment and induced an increase in IGF-I mRNA of 6 +/- 1.0-fold, 3 h post-treatment, with a further increase to 8 +/- 1.7-fold at 5 h. In contrast, IFN-gamma treatment of primary human dermal fibroblasts with a nonfunctional STAT-5b (PF cells) resulted in activation of only STAT-5a and an increase of the IGF-I mRNA level of 1.7 +/- 0.6-fold, 5 h post-treatment. The IFN-gamma-induced regulation of the interferon regulatory factor-1 gene, whose expression is dependent on activated STAT-1, was the same between CF and PF cells. In summary, our results provide evidence of the following in human primary dermal fibroblasts: (a). IFN-gamma preferentially activates STAT-5b, but, in the absence of a functional STAT-5b, STAT-5a is activated; (b). IFN-gamma time-dependently up-regulates IGF-I mRNA expression; (c). the regulation of IGF-I requires an active STAT-5b, and activated STAT-5a cannot substitute for an inactive STAT-5b; and (d). STAT-5b has an essential role in the transcriptional up-regulation of IGF-I.